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[57] ABSTRACT 

The present invention discloses an information processing 
system comprising a host computer and at least two printers 
having different interfaces. A page description language or 
bit map data is received by a printer. When the page 
description language is received, the printer expands it into 
bit map data. The expanded bit map data is transferred to 
another printer via a parallel interface. Thus, the workload of 
the host computer in its printing process is lessened. 
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INFORMATION PROCESSING SYSTEM between the function of providing an economical color 

printing an image printer offers and the function of providing 

This applicatioo is a continuation of application Ser. No. a high resolution printing by means of PDL in the way a 

08/568,320 filed Dec. 6, 1995. page printer works. 

5 Furthermore, when the prior art printer suffers any fault in 

BACKGROUND OF THE INVENTION ^ printing block, such as paper jamming or running out of 

The present invention relates to an information processing toncr > il must te re-started and data that was suspended in 

system that comprises an information processing apparatus ^ middle of transmission must be retransmitted, 
such as a personal computer, a workstation or the like, and 

at least two printer devices for handling printing information 10 SUMMARY OF THE INVENTION 

delivered by the information processing apparatus. The present invention has been developed to solve the 

DESCRIPTION OF THE RELATED ART above P r ° blems ' ««• il j» ™ ° b i ect ° f me P resen « invention 

to provide an information processing system that reduces 

Well known as printers in the prior art are image printers 35 printing workload in its information processing apparatus, 

that print the image data received from an external instru- it is another object of the present invention to provide a 

ment such as a host computer or the like, and page printers printer that has the function of expanding into an image data 

that receive print data expressed in page description lan- the printing data received in page description language from 

guage (also referred to as PDL) and expands it to a bit image me information processing apparatus and outputting the 

to print it. 20 ^age data. 

Printers that have not been available in the prior art are To achieve the above objects, the informatio a processing 

those that offer both the function of printing an image data system of the present invention is organized as follows, 

as it is and the function of receiving and printing the page ^ information processing svsteni( constr ucted of an 

description language and the like. In particular, the image mformalion processing apparatus and at least two primer 

printer that receives and prints an image data cannot be 25 deyiccs haym mtcrf compriscs: 

additionally provided with the function of the page printer, . . . . ... - 

and thus the image printer remains incapable of page print- receiving means for receiving printing information 

through a first interface, 

In the printing control method employed in the prior art expander means for expanding into an image data the 

printers and printing systems, the image printer incorporates 30 P" ntin g information received from the receiving 

no page description language and the like, and thus an image means, ana 

data should be expanded on a host computer side and then transmitting means for transmitting through a second 

be transferred line by line to the printer. The image printer interface the image data expanded by the expander 

in the prior art cannot share fonts with a printer that has a means. 

page description language and the like. 35 In the above arrangement, the printing information is 

In the printing control method employed in the prior art received through the first interface, the printing information 

printers and printing systems, the page printer is not pro- 15 exp* 11 ^ ^ the image data, and the expanded image 

vided with an interface for connection with another printer. data 15 transmitted through the second interface. 

0 . . . . . ,. j . . Other objects of the present invention will become appar- 

Since the prior art printer is limited in communications - v J , . , < . iL . c r 

method, such as to an RS-232C serial interface, it suffers the 40 cnt from ** drawingS *** d«nP^ that follows - 

following inconveniences. BRIEF DESCRIPTION OF THE DRAWINGS 

(1) When the printer receives information from an exter- 
nal apparatus such as a host computer, the communication FIG. 1 is a block diagram showing the construction of a 
with the host computer is performed in such a limited way 45 printer system of an embodiment 1 of the present invention, 
as an RS-232C serial interface. Thus, the prior art printer is FIG. 2 is a flow diagram showing the printing process of 
not compatible with any system that works on a parallel the embodiment 1. 

interface such as Centronics parallel interface that is widely piG. 3 is a block diagram showing the construction of an 

used for communications between printers and host com- embodiment 2 of the present invention. 

P uters - 50 FIG. 4 is a flow diagram showing the printing process of 

(2) If an information system operates with a page printer me embodiment 2 

having a page description language and the like and an FIG. 5 is a block diagram showing the construction of an 

image printer both types of printers have to be separately embodiment 3 of ^ f esem mven | on 

connected to the information system. r 

Furthermore, in the printing control method employed in 55 ih/^ifcSdfa.Sl P ™* SS ° f 

the prior art printer or printing system, the image printer has e em o en 

no PDL. The host computer must rasterise its output data FIG - 7 is a bl ? ck diagram showing generally the con- 

into image data, and transmit it to the image printer on a struction of a printer system of an embodiment 4 of the 

line-by-line basis. For this reason, the host computer is present invention. 

provided rasterising capability. In particular, the image 60 FIG. 8 is a block diagram showing the output data 

printer that receives color image data and prints a color structure of the embodiment 4 of the present invention, 

image has room for improvement in terms of process speed FIG. 9 is a flow diagram showing the output data forming 

and the workload that is shouldered by the host computer, process of the printer driver of the embodiment 4 of the 

because the host computer is forced to rasterise a vast present invention. 

amount of color output data. 65 piG. 10 is a flow diagram showing the printing process of 

There have not existed prior art printers that are selec- the page printer according to the embodiment 4 of the 

lively switched, according to the type of an input to them, present invention. 
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FIG. U is a flow diagram showing the output data by the CPU 141 when it executes its processing, a ROM 143 

checking process of the page printer according to an for storing the control program of the CPU 141 and control 

embodiment 5 of the present invention. data, an input/output block 144 for controlling data 

FIG. 12 is a flow diagram of the printing process of the exchange with the page printer device 120, and a printing I/F 

page printer according to the embodiment 5 of the present 5 block 145 for outputting printing data to a printing block 148 

f & *. which prints an image data onto a recording medium by 

inven ion. means of a laser beam. 

FIG. 13 is a flow diagram showing the printing process of mQ 2 is the flow diagram of the printing process of the 

the page printer according to a seventh embodiment of the page printer device U 0 of the embodiment 1. The program 

present invention, wherein the destination of the output data f or ^ processing is stored in the ROM 127 and executed 

is selectively switched. under the control of the CPU 125. 

FIG. 14 shows the memory map of the modules stored in i n the initialization process at power-up of the system, a 

a memory medium. determination is made of whether the image printer device 

140 is connected to the page printer device 120. When both 

DETAILED DESCRIPTION OF THE i5 are connected, information about the type of the image 

PREFERRED EMBODIMENTS printer and the type of its control code processing program 

is transferred to the host computer 100 via the bidirectional 

Embodiment 1 interface. 

Referring now to the drawings, preferred embodiments of Next, when the printing data is received from the host 

the present invention are discussed. 20 computer 100 via the printer driver of the PRTC 110 at step 

FIG. 1 is the block diagram showing the printer system of S200 > ^ P 10 ^ 55 S oes to step S201 where a determination 

the embodiment 1, which comprises a host computer 1, a f ma L de of whether ^ £tt is either the image data 

page printer device 120, and an image printer device 140. for ima S e P™*^ device 140 or a P a S e Ascription 

*™ . , r language. If it is the image data, the process goes to step 

A host computer 100 in FIG. 1 comprises CPU 104 for S203 where ^ { ^ ^ ti!mskttid t0 the ■ 

processing, according to a document processing program, a rintef device 14# yia ^ i ^ Moda m 144 

document containing a mixture of drawings, images, WJr4 . ... * A . iL , . A . , 

characters, tables and the like, RAM 105 as the main J^ 1 T^^^^* B * e ^? a ^"?* p 

memory for the host computer 100 for serving as the f201 on me other hand, me process goes to step S202, where 

working area for the CPU 104, ROMs 106 for storing the text if ormation processing of the ^description anguage 

program for the CPU 104, a keyboard controller (KBC) 107 30 * P erfonned c f fe ™£ ,0 ^ R< *" W or «» Th« 

for controlling inputs from the keyboard (KB) 101 or an f rocess g oes f?P S * M ' ' ? g ^'? ^ a 

unshown pointing device, a CRT controller (CRTQ 108 for 1° aD L' mag ! ! ^ A I** 5 ; ««P»nded date is stored 

controlling the display of a CRT display (CRT) 102, a m ?, frame b f": At f P ? 2 ?V f"^ to printing status, 

memory controller (MC) 109 for controlling access to an a df rmmation is made of whether to output the image data 

external memory 103 such as a hard disk (HD) or a floppy 35 '° ^ PrinUng block 130 fo, : printing .or to transfer the image 

disk (FD) that stores a boot program, a variety of ^ ta „ t ° 1 ?, 6 ™ ag | P™ 1 " \ ^ IT^Tl 

applications, font data, user files, edit files and the like, and ^ odcs 122 '. 144- SpecmcaUy, when the printing block 130 of 

a printer controller (PRTC) 110 for controlling comrminica- P a S%P™ ter device 120 is now printing, the process goes 

tons via a predetermined bidirectional interface (I/F) with a t0 . s , te P S2 03 * e ™ age da,a 15 f'^T^i 0 ? 6 

page printer device to be described later. 40 P" ntmg " odc . 148 t . of ^ UDage , ter 140 ° n ' he 

* , „ , , . , other hand, when the page printer device 120 is ready for 

Ihe CPU 104 controls generally a plurality of devices that printing( the process goes tQ step S207> where ^ daU 

are coupled to a CPU bus 111, while feeding printing data to ^ transferred to me printing block 130 v ia the printing I/F 

the page printer device to be described later. In addition to block 124> other status may be factored into the determi- 

a program ROM, the ROMs 106 comprise a font ROM for 45 nation at s(ep S2Q6 For example> the status of me image 

storing font data for use m document processing, and a data primer 140 0f the destination of ^ output S p ecifi ed by the 

ROM for storing a diversity of data used m document host computer 100 may be considered in the determination 

processing. at step S206. 

The page printer device 120 comprises an input/output ^ embodiment 1 of the present invention offers the 

block 121 for controlling communications with the host 50 function in which the page printer device expands to the 

computer 100 through a bidirectional interface, an input/ image data me printing data in the page description language 

output block 122 for controlling data exchange with an received from the host computer and outputs the image data 

image printer to be described later, an operation block 123 to me primer device. Thus, the workload of the host 

constructed of a plurality of key input sections and a display, computer is reduced. 

a printing interface (I/F) block 124 for outputting printing 55 

data to a printing block 130 that prints an image on a Embodiment 2 

recording medium by means of a laser beam, a CPU 125 for Referring to drawings, the embodiment 2 of the present 

controlling generally the page printer device according to a invention is now discussed. 

control program or control data to be described later, a RAM FIG. 3 is the block diagram showing the construction of 

126 that defines an image memory and the working area that 60 the printer system of the embodiment 2. Connected to a 

is used by the CPU 125 when it executes its processing, a network 300 in the embodiment 2 are a host computer 301, 

ROM 127 for storing the control program of the CPU 125, a computer 303, and an image printer device 305 for the 

font data and a diversity of data, and a memory controller network. A page printer device 302 is connected to the host 

(MC) 128 for controlling access to an external memory 129. computer 301 via a bidirectional interface. An image printer 

The image printer device 140 comprises a CPU 141 for 65 device 304 is connected to the computer 303. 

performing controlling according to a control program and The host computer 301, page printer device 302 and 

control data, a RAM 142 that serves as a working area used image printer device 304 in the embodiment 2 remains 
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unchanged in their construction from those already 
described with reference to the embodiment 1. 

FIG. 4 shows the flow diagram showing the printing 
process of the page printer device 302 of the embodiment 2. 
The program of process steps is stored in the ROM and is 
executed under the control of the CPU. 

When the page printer device 302 receives the printing 
data at step S400, the process goes to step S401, where text 
information processing is performed referring to the font 
ROM and the like. The process goes to step S402, where the 
printing data is expanded to an image data. At step S403, the 
expanded image data is stored onto a frame buffer. 

Next, at step S404, a determination is made of whether the 
destination of the image data is the image printer device 305 
existing on the network 300 or the image printer device 304 
connected to the computer 303. When the destination is 
neither of both image printer devices, the process goes to 
step S405, where the image data is directly printed on the 
page printer device. When the destination is either the image 
printer device 304 or image printer device 305, the process 
goes to step S406, where the image data that is expanded at 
step S402 is compressed using a known image compression 
technique. At step S407, the compressed image data is stored 
in a transfer buffer. At step S408, the compressed image data 
is transferred to the host computer 301 via a bidirectional 
interface. 

The host computer 301 transmits the image data, into 
which the page printer device 302 has converted the printing 
data, via the network to either the network image printer 
device 305 or the image printer device 304 connected to the 
computer 303 on the network. 

According to the embodiment 2, the printing process is 
performed by the page printer rather than by the host 
computer. Thus, the workload of the host computer is 
reduced. 

Embodiment 3 

Referring to drawings, the embodiment 3 of the present 
invention is now discussed. 

FIG. 5 is the block diagram showing the construction of 
the printer system of the embodiment 3. In the embodiment 
3, a page printer device 502 is connected via a bidirectional 
interface to a host computer 501 on a network 500. An 
infrared transmitter 504 is connected to the page printer 
device 502. An infrared receiver 505 connects to a plurality 
of image printers 508, 509. The page printer 502 connects to 
a network board 503, and its network 510 connects to a 
plurality of image printers 506, 507. 

The host computer 501, page printer 502 and each of the 
image printers in the embodiment 3 remain unchanged in 
their construction to those described with reference to the 
preceding embodiments, and their explanation will not be 
repeated. 

FIG. 6 is the flow diagram of the page printer device 502 
of the embodiment 3, 

In the initialization process at power-up of the system, the 
page printer device 502 transfers to the host computer 501 
the information indicative of how the image printer devices 
506, 507 and the like are connected to the network board 503 
connected to the page printer device 502. When printing data 
is received from the host computer 501 at step S600, the 
process goes to step S601, where text information process- 
ing is performed referring to the font ROM. At step S602, 
the printing data is expanded to an image data. At step S603, 
the expanded image data is stored in the frame buffer. 
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At step S604, a determination is made of whether the 
printer device that is now going to print is the image printer 
devices 511, 512 under the control of the host computer 501. 
When printing is performed by the image printer devices on 

S the network 500, the process goes to step S605, where 
processed data is fed back to the host computer 501. The 
host computer 501 transmits the data to the image printer 
devices 511, 512. 

On the other hand, when the determination at step S604 

10 reveals that the printer devices under the control of the host 
computer 501 are not used, the process goes to step S606, 
where printing data is compressed using a known compres- 
sion technique. At step S607, the compressed image data is 
stored in a transfer buffer. At step S608, a determination is 

15 made of whether to use the image printer devices 506, 507 
that are connected to the network 510 via the network board 
503, or to use the infrared-coupled image printer devices 
508, 509. When the image printer devices 506, 507 on the 
network 510 are used, the process goes to step S609, where 

20 the image data is transferred via the network board 503 to 
the image printer devices 506, 507 for printing. When the 
infrared-coupled image printers 508, 509 are used, the 
process goes to step S610, where the infrared transmitter 504 
transmits the image data. The image printer devices 508, 509 

25 print out the image data received by the infrared receiver 
505. 

According to the embodiment 3, the page printer is 
provided with a networking function. Thus, the processed 
image data is directly transferred to the image printer 
30 devices, and the printing process that would be otherwise 
performed by the host computer is accomplished by the page 
printer device. 

The present invention may be implemented in a multi- * 
35 device system as well as a single-device system. The present 
invention may be implemented by loading a software pro- 
gram to a multi-device system or a single-device system. 

As described above, the above embodiments provide the 
printing method and device of the information processing 
40 system with reduced workload in printing process of the 
information processing apparatus. 

Embodiment 4 

FIG. 7 is the block diagram showing a host computer 1100 

45 and the printer system of the embodiment 4 comprising a 
page printer device 1200 and an image printer device 1300. 

In FIG. 7, the host computer 1100 transmits its output data 
to the page printer device 1200 of this embodiment. Input/ 
output or interface blocks 1108, 1206 control data transfer 

50 between the page printer 1200 and the host computer 1100. 
The CPU 1202 in the page printer device 1200 performs a 
diversity of control according to the control program stored 
in ROM 1204 and control data, and controls generally the 
page printer device 1200. Unless otherwise particularly 

55 noted in the description that follows, the host computer is 
controlled by CPU 1104, the page printer device 1200 by 
CPU 1202, and the image printer device 1300 by CPU 1305. 
RAM 1203 has memory areas assigned as a receive buffer 
for receiving data and a page memory area for rasterising 

60 output data. The RAM 1203 also stores data handled in the 
course of performing a diversity of printing control. Desig- 
nated 1211 is a printing block which outputs printing data 
stored in the RAM 1203. Input/output blocks or interface 
blocks 1207, 1302 control data transfer between the page 

65 printer device 1200 and the image printer device 1300. The 
image printer device 1300 receives at its interface block 
1302 the output data from the page printer device 1200. 
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FIG. 8 shows the output data structure according to the 
embodiment 4. As shown, the output data contains printing 
data and printing information data on its header portion. The 
printing information data contains the destination about a 
target printer and the data type of the printing data. The S 
destination provides the name of the printer an application 
specifies or the indication of printer automatic selection 
mode (hereinafter referred to as AUTO). 

The data type provides the description regarding printing 
data length, the type of printer control signal, and data 30 
content. The printing data length specifies the overall print- 
ing data length and the length of text data if included therein. 

As the output data, the printing data associated with the 
printing information is transferred to the printer device 
1200. The table below shows an example of the content of 15 
the printing information data. 



Example 


Example 


of printing information data 


Data 
content 


Destina- 
tion data 


Printing 

data 

length 


Printing 
signal 


Printing a 


PRT-2 


Overall: 


PDL 


Image data 


color image 




xxxx 


(color) 


Color data 


by image 




1ext:0 


360 dpi 




driver 










Printing 


AUTO 


Overall: 


PDL 


Text, 


color 




xxxx 


(color) 


Text data 


text in AUTO 




Text: xxxx 


600 dpi 


High 


mode 








resolu- 










tion 



25 



30 



FIG. 9 shows the output data forming flow diagram of the 
printer driver software (hereinafter referred to as printer 
driver) in the host computer 1100. The printer driver is 35 
loaded from HD 1107 to RAM 1105 in the host computer. It 
should be noted that each step in the following process is 
performed according to the printer driver unless otherwise 
particular stated. At step S900, the printing object given by 
an application is stored in the receive buffer of the RAM 40 
1105, At step S901, to form printing information data, the 
printing object is checked to see if it contains text data. If the 
printing object contains text data, the number of bytes of the 
text data is added to the text data length. At step S902, the 
printing object is searched to see if it contains color data. At 45 
step S903, the content of the printing object is checked. The 
content includes the destination data, type of signal data, 
resolution data and the like. The printing object normally 
includes these data, and thus they are directly arranged in 
each respective part of the data type. Among them, the 50 
resolution data is arranged in the type of signal area as a 
resolution value. At step S904, a check is made of whether 
or not a series of steps S901 through S903 are completed, by 
recognizing the end of the printing object. 

If the printing object contains at least one color data, a 55 
description of the color data is provided in the data content 
of the data type at step S906. The resolution value in the type 
of signal of the data type that is derived from the printing 
object at step S903 is compared with 360 dpi at step S907. 
If it is greater than 360 dpi, the description of high resolution 60 
is included in the data content of the data type at step S908. 
At step S909, whether or not the ratio of the text data length 
to the overall data length in the output data is greater than 
80% is calculated. If the text data is smaller than 80%, the 
description of image data is included in the data content of 65 
the data type at step S910. If the text data is 80% or greater, 
the description of the text data is included in the data content 
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of the data type at step S911. At step S912, all the printing 
object stored in the RAM 1105 is converted to PDL. At step 
S913, the printing information data is arranged ahead of the 
printing data in the output data, which is then transferred to 
the interface block 1108. At step S914, the output data is 
transmitted to the page printer device 1200 via a Centronics 
parallel interface line. 

FIG. 10 is the flow diagram showing the printing process 
of the page printer device 1200 (hereinafter referred to as 
PRT-1) of this embodiment. The program for this process is 
stored in ROM 1204, and is executed under the control of 
CPU 1202. The printer system further comprises as a 
terminal printer the image printer device (hereinafter 
referred to as PRT-2) connected to PRT-1. 

At step S1000, the printing process starts with receiving 
at the receive buffer assigned in RAM 1203 the output data 
processed by the printer driver in RAM 1105 of the host 
computer 1100. At step S1001, a determination is made of 
whether or not the destination data in the printing informa- 
tion data at the header portion of the output data is PRT-2. 
If the destination data is PRT-2, the output data in the receive 
buffer assigned in RAM 1203 is transferred to PRT-2 via the 
interface blocks 1207, 1302 at step S1004. If the destination 
data is not PRT-2, the type of signal of the data type is 
checked to see if the output data is described in PDL at step 
S1002. If it is not described in PDL, the process goes to step 
S1004, where the output data on the receive buffer assigned 
in RAM 1203 is transferred to PRT-2. If it is described in 
PDL, on the other hand, the output data is rasterised and 
stored on the page memory area assigned in RAM 1203 in 
PRT-1 at step S1003. At step S1005, the output data raster- 
ised is printed on PRT-1. At step S1006, the page memory 
area assigned in RAM 1203 is released. 

Embodiment 5 

The embodiment 5 of the present invention is now dis- 
cussed. The construction of the printer system of this 
embodiment remains unchanged from that in FIG. 7. The 
output data in printing is formed in the same manner as in 
the output data forming process employed in the embodi- 
ment 4. It should be noted that each step of the following 
process is executed by CPU 1202 according to the control 
program stored in ROM 1204 unless otherwise particularly 
stated. In FIG. 7, the image printer device 1300 (hereinafter 
PRT-2) is limited to a color image printer. The flow diagram 
in FIG. 11 is the one for output data checking process, and 
is integrated into the flow diagram in FIG. 12. FIG. 11 is a 
detailed flow diagram of step S1206 in FIG. 12 for output 
data checking process. 

As shown in FIG. 11, of the output data rasterised to the 
page memory area in RAM 1203 in PRT-1, the printing 
information data is expanded to RAM 1203. At step S1101, 
a determination is made of whether the description of color 
data is included in the data content of the data type in the 
output data. If there exists the description of color data, the 
target printer is set to be PRT-2 at step S1106. If no 
description of color data is found, a determination is made 
of whether the description of high resolution is included in 
the data content of the data type in the output data at step 
S1102. With no description of high resolution, the target 
printer is set to be PRT-2 at step S1106. If there is the 
description of high resolution, a determination is made of 
whether the description of text data is included in the data 
content of the data type at step S1103. If there is the 
description of text data, the target printer is set be PRT-1 at 
step S1104. With no description of text data, the target 
printer is set to be PRT-2. 
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Referring to FIG. 12, the main process of this embodi- At step S1301, the page memory area use flag of RAM 1203 

ment is now discussed. The process starts with receiving the is checked. When it is not set, PRT-1 is not printing, and at 

output data at the receive buffer assigned in RAM 1203 at step S1305, a normal printing routine is performed at step 

step S1200 as shown in FIG. 12. A determination is made of S1305 as the embodiment 5 in FIG. 12. When the flag is set, 

whether or not the destination data of the printing informa- 5 PRT-1 is now printing, and at step S1302, a determination is 

don data is PRT-2 at step S1201. If it is PRT-2, the output made of whether the destination data of the printing infor- 

data on the receive buffer assigned in RAM 1302 is trans- mation data is PRT-2. If it is PRT-2, the output data on the 

ferred to PRT-2 at step S1205. On the other hand, if it is not receive buffer assigned in RAM 1203 is transferred to PRT-2 

PRT-2, a determination is made of whether or not the at step S1307. 

destination data is AUTO at step S1202. If the destination 10 [f the destination data is found to be not PRT-2 at step 

data is AUTO, the type of signal of the data type is checked S1302, a determination is made of whether or not the 

to see if the output data is described in PDL at step S1203. destination data of the output data is AUTO at step S1303. 

If it is not described in PDL, the output data in the receive if it i s AUTO, the type of signal of the data type is checked 

buffer assigned in RAM 1203 is transferred to PRT-2 at step to ^ jf th e output data is described in PDL at step S1304. 

S1205. If the destination data is not AUTO at step S1202 and 15 if it is no t described in PDL, the output data on the receive 

if the output data is described in PDL at step S1203, the buffer assigned in RAM 1203 is transferred to PRT-2 at step 

output data is rasterised in PRT-1 at step S1204, and then S1307. 

stored in the page memory area assigned in RAM 1203. The tf ^ destination data b not AUTO al ^ sl303 ^ if 

output data b then checked as described with reference to ^ data b described ^ p[)L &t S13M ^ 

FIG. 11 At step S1207, a detennmauon ,s made of whether 20 ss fa waiu smm for fl d rf d f ^ (2 

or not the target pnnter B PRT-2. If U as PRT-2, the output ^ - m , his 6 y mb odiment), and then returns to step S1301. 

data rastensed and stored on the page memory area assigned _ , ' , _ . „ 

to RAM 1203 is transferred to PRT-2 at step 1209. If itisnot JJj out P ut ^ ° n ^ buffcr 15 transferred to 

PRT-2, printing operation is performed on PRT-1 at step PI p 2 * ste P S * 3 ^> and me P*ge memory area is 

S1208. In both cases, the final step is to release the page 25 released at ste P S13W9 - 

memory area at step S1210. According to embodiments 4 through 7, the function of 

checking the printing data specification is incorporated in 

Embodiment 6 me system that is made up of the page printer and the image 

The embodiment 6 of the present invention is now dis- printer, both of which are conventionally separately con- 
cussed. The construction of the printer system of this 30 nected. To print the printing data, the system therefore 
embodiment remains unchanged from that in FIG. 7. Each automatically selects the printer that matches the printing 
step in the following process is executed by CPU 1202 data specification. In particular, when the color image printer 
according to the control program stored in ROM 1204, is used, the system allows its page printer to rasterise the 
basically in the same way as the embodiment 5. The color output data, even if it is described in PDL (page 
difference is that step S1208 in the embodiment 5 in FIG. 12 35 description language), as long as the page printer is equipped 
for printing step on PRT-1 is replaced with print stop step in with color compatible PDL, and the color image printer 
the event of printing malfunction. The embodiment 6 is now prints a color image. This arrangement thus permits fast 
detailed. printing in a manner that imposes no large workload onto the 

The process is performed in PRT-1 as shown in FIG. 12. h° st computer. 

When the process goes to step S1208, the process of the 40 Even when a mechanical trouble such as paper jamming 

embodiment 6 starts. A determination is made of whether takes place in the page printer, the image printer remains 

any mechanical error such as paper jamrning, running out of operative in its normal way. When the output data in its 

toner or paper or the like takes place in the printing block entirety remains in the page memory in the page printer 

1211 in PRT-1. If no such error is detected, the normal device, the output data can be transferred to the image 

printing operation identical to step S1208 in FIG. 12 is 45 printer. This feature allows the image printer device to print 

performed. If any error is detected, a determination is made without the need for retransmitting the data from the host 

of whether or not the output data rasterised remains in its computer. 

complete form on the page memory area assigned in RAM Even when the page printer device is printing one printing 
1203. If it remains, the output data rasterised onto the page data, the image printer device remains capable of printing 
memory area is transferred to PRT-2. If no data remains, an 50 different printing data if it is image data because it requires 
error message is transmitted to the display panel of the page n0 process by the page printer. Thus, both the page printer 
printer device PRT-1 at step S1209, device and image printer device are substantially concur- 
Finally, the process of the embodiment 6 returns to step rently usable. 
S1210 of FIG. 12 of the embodiment 5, and the page xhe prior art Centronics parallel interface allows a single 
memory area is released. 55 p 0ft tQ serv j ce a sj n gi e type of printer device. According to 
Embodiment 7 lh e printer system of the present invention, a single port is 
The embodiment 7 of the present invention is now dis- of «° and servicing two types of printer 
cussed. The construction of the printer system remains 

unchanged from that in FIG. 7. The program for the process eo other Embodiment 
of this embodiment is stored in ROM 1204 and executed by 

CPU 1202 in the page printer device 1200, PRT-1. When the The present invention can be applied to a system consti- 

page memory area assigned in RAM 1203 in PRT-1 is in use tuted by a plurality of devices (e.g., host computer, interface, 

for printing process, controlling is performed with the page reader, printer) or to an apparatus comprising a single device 

memory area use flag of RAM 1203. 65 ( e -g » copy machine, facsimile). 

First, the output data is received by the receive buffer Further, the object of the present invention can be also 

assigned in RAM 1203 at step S1300 as shown in FIG. 13. achieved by providing a storage medium storing program 
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codes for performing the aforesaid processes to a system or 
an apparatus, reading the program codes with a computer 
(e.g., CPU, MPU) of the system or apparatus from the 
storage medium, then executing the program. 

In this case, the program codes read from the storage 
medium realize the functions according to the embodiments, 
and the storage medium storing the program codes consti- 
tutes the invention. 

Further, the storage medium, such as a floppy disk, a hard 
disk, an optical disk, a magneto-optical disk, CD-ROM, 
CD-R, a magnetic tape, a non-volatile type memory card, 
and ROM can be used for providing the program codes. 

Furthermore, besides aforesaid functions according to the 
above embodiments are realized by executing the program 
codes which are read by a computer, the present invention 
includes a case where an OS or the like working on the 
computer performs a part or entire processes in accordance 
with designations of the program codes and realizes func- 
tions according to the above embodiments. 

Furthermore, the present invention also includes a case 
where, after the program codes read from the storage 
medium are written in a function extension board which is 
inserted into the computer or in a memory provided in a 
function extension unit which is connected to the computer, 
CPU or the like contained in the function extension board or 
unit performs a part or entire process in accordance with 
designations of the program codes and realizes functions of 
the above embodiments. 

In a case where the present invention is applied to the 
aforesaid storage medium, the storage medium stores pro- 
gram codes corresponding to the flowcharts described in the 
embodiments. Briefly, the storage medium stores each mod- 
ule shown as an example of a memory map in FIG. 14. More 
specifically, program codes which correspond to receive 
module, expanding module, determining module and trans- 
fer and print module, at least, are to be stored in the storage 
medium. 

The present invention may be applied in the existing 
system of a prior art computer and image printer device by 
incorporating a newly developed page printer device into the 
system. 

Although the present invention has been described by 
referring to preferred embodiments thereof, the present 
invention is not limited to the above embodiments, and it 
will be understood that a variety of modifications are made 
without departing from the nature and scope of the invention 
as set forth in appended claims. 

What is claimed is: 

1. A printer device comprising: 

receiving means for receiving printing information 

through a first interface; 
expander means for expanding into expanded image data 

the printing information received from said receiving 

means; 

printing means for printing the expanded image data; 

transmitting means for transmitting the expanded image 
data out of said printer device through a second inter- 
face different from the first interface; and 

determining means for determining, based on the printing 
information received by said receiving means, whether 
the expanded image data is to be handled in a first mode 
or in a second mode, 

wherein, in the first mode, the image data expanded by 
said expander means is printed by said printing means 
without being transmitted through the second interface, 
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and in the second mode, after the printing information 
has been expanded into the expanded image data, the 
image data expanded by said expander means is trans- 
mitted by said transmitting means through the second 
S interface without being printed by said printing means. 

2. The printer device according to claim 1, wherein said 
printer device comprises the second interface, said second 
interface being connected with another printer device. 

3. The printer device according to claim 2, wherein said 
10 printer device further comprises selecting means for select- 
ing one of the first and second modes based on a status of 
said printing means and a status of the other printer device. 

4. The printer device according to claim 1, wherein said 
receiving means is capable of receiving a page description 

is language and image data as the printing information. 

5. The printer device according to claim 4, wherein the 
received printing information is only the page description 
language. 

6. A printing method of a first printer device, said method 
20 comprising the steps of: 

receiving printing information through a first interface; 
expanding the received printing information into 

expanded image data; 
printing the expanded image data, when a first mode of 
25 the first printer device is selected; 

transmitting the expanded image data out of the first 

printer device through a second interface different from 

the first interface; and 
3 0 determining, based on the printing information received 

by said receiving step, whether the expanded image 

data is to be handled in the first mode or in a second 

mode, 

wherein, in the first mode, the image data expanded at said 
35 expanding step is printed at said printing step without 
being transmitted through the second interface, and in 
the second mode, after the printing information has 
been expanded into the expanded image data, the image 
data expanded at said expanding step is transmitted at 
40 said transmitting step through the second interface 
without being printed at said printing step. 

7. The printing method according to claim 6, wherein the 
first printer device comprises the second interface, the 
second interface being connected with another printer 

45 device. 

8. The printing method according to claim 7, wherein one 
of the first and the second modes is selected based on a status 
of the first printing device and a status of the other printer 
device. 

50 9. The printing method according to claim 6, wherein in 
said receiving step, a page description language or image 
data may be received as the printing information. 

10. The printing method according to claim 9, wherein the 
received printing information is only the page description 

55 language. 

U. Aprinter system constructed of a computer capable of 
generating page description language output data including 
printing data, a page printer device connected to the com- 
puter that receives the output data from the computer and is 
60 capable of rasterizing the received output data, and an image 
printer device connected to the page printer device, 

said printer system being provided with a function of 
causing said computer to add destination data of a 
target printer device to a header portion of the output 
65 data, the destination data being different from and 
separate from the printing data in the output data, and 
causing said page printer device to determine, based on 
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the destination data received in the output data, whether 
to print the output data by the page printer device or 
transfer image data rasterized based on the output data 
from said page printer device to said image printer 
device where the output data is printed out. 5 

12. The printer system according to claim 11, wherein said 
computer checks a characteristic of the output data, the 
characteristic being at least one of color and image 
resolution, adds a check result as a data type to the header 
portion of the output data to form resulting output data, and 10 
transfers the resulting output data to said page printer device, 
and, based on the data type of the output data, said page 
printer device determines whether to print the output data on 

its own or to transfer the resulting output data to said image 
printer device where the output data is printed out. 15 

13. The printer system according to claim 11, wherein said 
page printer device determines whether or not the rasterized 
output data remains in a memory area of said page printer 
device when a mechanical trouble including at least one of 

a paper jam and running out of toner or paper occurs in a 20 
printing block of said page printer device, said page printer 
device transferring to the image printer device the rasterized 
output data if the rasterized output data remains in the 
memory area. 

14. The printer system according to claim 11, wherein 25 
when said computer gives new output data during a printing 
operation of said page printer device, said page printer 
device stores the new output data into a receive buffer of said 
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page printer device, determines whether the new output data 
is transferable data or not, and, if transferable data, transfers 
the new output data from the receive buffer to said image 
printer device to be printed there. 

15. A computer program product for operating a printer 
device, comprising codes for performing the following 
steps: 

receiving printing information through a first interface; 
expanding into expanded image data the printing infor- 
mation received at said receiving step; 
printing the expanded image data using printing means; 
transmitting the expanded image data out of the printer 
device through a second interface different from the 
first interface; and 
determining, based on the printing information received at 
said receiving step, whether the expanded image data is 
to be handled in a first mode or in a second mode, 
wherein, in the first mode, the image data expanded at said 
expanding step is printed by the printing means without 
being transmitted through the second interface, and in 
the second mode, after the printing information has 
been expanded into the expanded image data, the image 
data expanded at said expanding step is transmitted at 
said transmitting step through the second interface 
without being printed by the printing means. 
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